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OOMPLBTB SPEOmOATION 
Improvememts isB or relation to Gas Burners 

Commnmcatioii from Gofptts Engineer- rotatable member positioiLed mihin said 

jsfG CowQRATiOh, a Carpodufdon casing, and m^ans for drawings a ctuxeat 55 

organised xaider the Laws of the State of air transversely tbrongb i£e plane of 

of Hassacknfidtf^, United States of rotation of tiie rotatable memb^, said 

5 America^ of 344, Park ATOiLue, member leing adapted to discbsurge gas 

Worcester^ Massachusetts, United oyer tbe entire cross-sectional area of tke 

States of America. air onrrent so as to produce a complete GO 

I, Abthgb, TTA-Rm -n SxBVBNS, B.Sc. and bcanogeneous mixture of gas and air 

(Lond.), F.C.S., FelloTr of tbe Cbsirtered tbroughout said cross-sectional area. 
10 Institute of Patent A^entSy a Subject of Also according to our invention there, 

the King of Great Britain, of the Kran i& provided a gas burner having a casing 

of Stevens, Langner, Parry & Rollinson, and a gas-conveying conduit witiiin said 65 

of 6 — ^9, Quality Court, Chancery Lanei casing, and including a rotatable member 

London, W.dS, do hereby declare the positioned within said casing and pro- 

15 natore of this invention and in what vided with apertures connected with said 

manner the same is to be performed, to conduit for diischarging the gas into l&e 

be particularly described and ascertained plane of rotation of said member, and 70 

in and by &e following statement : — means connected to said rotatable mem- 

The present invention relates to a ber for drawing a current of air trans- 

20 burner for natural gas, or other gaseous versely through said plane of rotation, the 

fuel supplied under pressure, such as apertures being arranged so as to dis- 

atomized oil mixed with ste£cm. charge the gas over the entire cross- 75 

One abjecat of the invention is to pro- sectional area of tbe air current to pro- 
vide a rotating gas-discharging device duce a complete and homogeneous mix- 
25 whose rotation, preferably produced by ture of gas and air throughout said cross- 
the pressure of the fuel iisielf , not only sectional area. 

obtains the delivery, for admixture with In order that the invention may be 80 

4he gas, of the proper amounts of com- clearly understood and readily carried 

bustion-feupporting air, but also causes a into effect, the same will now be descrdbed 

80 mechanical mixture of the gas and air so more f xilly with reference to the accom- 

complete as to assure substantisdly instan- panying drawings in which : 
taneous and complete combustion of the Figure 1 is a central vertical section 85 

gas in tiie furnace or other apparatus illusiorating one form of the burner of our 

wherein the gas is burned. invention; 

35 Another object of the invention is to Figure 2 is a vertical transverse section 

provide a rotating gas-discharge device taken on the line 2 — ^3 of Figure 1 ; 
from which iihe gas is discharged at a Figure 3 is a vertical transverse section 90 

plurality of different radial distances taken on the line 3 — S of Figure 1; 
from the axis of rotation, thus making Figure 4 is a horizontal section, to an 

40 the mechanical mixing efiEective over sub- enlarged scale, taken on the line 4 — i of 

stantially the entire cross-sectional area of Figure 1 ; 

the air stream, whereby the flame is of Figure 5 is a side elevation of the B5 

nniform intensity throughout, without rotary element of tiie apparatus, portions 

any dead spots. thereof being broken away and shown in 

45 A further object of tiie invention is to section ; 

provide a burner which mixes the gas and Figure 6 is a central vertical section 

air so thoroughly as. to eliminate the illusbating a modified form of the inven- 100 

** blow torch " aetion ususilly involved tion; 

in the use of burners for gas under Figure 7 is a section on an enflarged 

60 pressure. scale, taken on the line 7 — 7 of Figure 

The invention provides a gas burner 6; 
haying a camng and a gas-conveying con- Figure 8 is a fragmentary elevation of 105 

duit within said easing, and indHuSng a reaction turbine members forming parts 
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of said modified form of burner, the 
anterior half of an enclosing casing iieing 
removed to illustrate detaik of construc- 
tion; 

5 Figure 9 is an elevation of a modified 
form of propefiler adapted to be substituted 
for the prop^ers shown in Figure 6; 
and 

Kgure 10 is a section taken on the line 

10 10—10 of Figure 9. 

Beferrin^ to Figure 1, the rotary ele- 
m^t. designated 6, ' of our improved 
burner is ahown as mounted in a suitable 
casing 7^ iihe latter at its inner portion, 

15 to the left of the rotary mining device 6, 
communicating in any desired manner 
with the combustion space of a furnace 
or the like^ not shoTm, wherein the gase- 
ous mixture is burned.^ The air for sup- 

£0 porting such combustion is admitted to 
the casing T at the latt^'s right hand end ; 
if desired, said rirfit hand or outer end 
of the casing may oe provided, as shown 
in Figure 1, with means for regnlhiting 

25 or controlling the amount of air admitted. 
However, since this air controlling means 
by itself is not the subject of the present 
invention, a detailed description thereof 
is unnecessary; it is sufficient to note that 

30 ia the form nere shown, said air control- 
ling means embodies an annular member 
• 11 secured by bolts 12 to the end of casing 
7, said member 11 having a series of aper- 
tures 14, 14 therein with which are 

85 registerable similar npertures 17 of a 
surrounding rotatable annular member 16 
(see Figure 2), The quantity of air 
adnutted thus depends on the angular 
position' to - which the member 16 is 

40 adjusted; additional air may be admitted 
to the easing^ 7 by way of apertures 19 in 
end plate 18 of member 11 . 

The mixture-forming member 6 is here 
shown as rotatably mounted on the inner 

45 end of a pipe or conduit 20, the latter 
communicating at its other end with a 
source of gas under jiressure ; said conduit 
20 passes throrugh. an opening 21 of plate 
18 and is held and centred in the casing 

50 7 by means of a spider 22, whieh fits 
snugly in the casing 7, as shown in Figure 
1 . A set screw 23 locks the conduit 20 
in the hub 24 of the spider 22. A port 
25 is provided in the condtdt 20 and is 

55 screwthreaded to receive a suitable lubri- 
cator 26, which furnishes a small amount 
of lubricant to tiie gas stream ; this lubri- 
cant is conv^ed by the stream to lubricate 
the various moving parts of the burner 

60 contacted thereb3r. 

The rotary device 6 is formed in part by 
a cup-shaped member or hub 27 mouutecl 
by ball bearing 28 to rottite on the outer 
periphery of the conduit 20. ^ The other 

65 member 29 of device 6., is suitaMy con- 
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neeted by a flange 30 to the outer end of 
the Lttb member 27 to rotate therewitL. 
It will be apparent thut the mentber 29 is, 
in effect, a hollow shell or cup, opening 
-directly to the gas under pressui-e in the 70 
conduit 20, and fonning a i-eservoir from 
which the g'as is forced in various direc- 
tions to be mixed mirchunifally with air 
drawn into the casing 7 by rotation nf the 
device 6. ^ 75 

Estending radially from tlie rim of tbt* 
member 29 are a seiies of hollow arms 31, 
32, 33 atnd 34. In this case, only four of 
these hollow arms are shown, although it 
is obvious that any desired number may 
be provided, to commxmicate with tht* 
interior of the member 29. These arms 
are hollow shells, suitably secured to tht* 
member 29 or they may be formed integral 
therewith. They are designed to providt* 
propeller blades 30 in the conventional 
3nanner of fan blades so as to cause,, by 
their revolutions, a longitudinal move- 
ment of air throuffh the casing 7 in quan- 
tities proportional to the speed of rota- 
tion of the device 6, 

The rotation of said device 6 is in 
response to or by way of reaction to the 
issuance of streams of "gas under pressure 
from the several arms 31, 32, 33 and 34, 
the gas discharging into easing 7 through 
certain orifices which ar« of the requisite 
^ize, number and arrangement to furnish 
the desired amount of fuel to the com- 
bustible mixture^ It will be understood, 100 
of course, that the gas conduit 20 may be 
provided with the usual regulating valve 
(not shown) which is operaMe to control 
the pressure and amount of gaseous fuel 
which issues from the orifices of the rotat- 105 
ing device 6. In the embodiment of our 
invention shown by Figures 1 to 5 inclu- 
sive, we have provided the device 6 with 
vthree different lands or types of ^as- 
discharging orifices, as follows: — 

A series of radially *^naced orifices 3-? 
is drilled or otherwise formed in each of 
the hollow arms 31,, 32, 33 and 34, all 
these orifices 3o being substantially in a 
common plane transver:<e to tlie as::< of 115 
rotation of the device f>, and arranged on 
corresponding sides or surfaces of the 
several arms, as indicated in Figure 3 o? 
the drawing. These orifices 3o, being 
substantially tangential to the rotation 120 
imparted by the issuing gas streams may 
be eonsideretl as the main propelling- 
orifices which, by their direction, diameter 
and spacing from the axis of rotation 
determine in large measure the diieptioii 125 
and speed of rotation of the devico C. The 
air propelling vrings or fan blades 36 are 
h^ere shown as integral with the hollow 
arms 31, 32, 33 and 34, but obviously our 
invention is notOimited to this arrange- 130 
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meat; --jcarding to oxir invention, said 
blades or wings 36 may be attached to tiie 
rotating stractiixe 6 in any way or at any 
place desi^red, — so long as tbey serve their 
6 fTinction of causing the* flow thnmgh. 
casing 7 of an adequate supply of com- 
bnstion-snppoirting air in a current or 
stream whieli cuts tbe gas streams issuing 
from onficQft 3d, 35 sa&t;antially at xight 
10 angles. 

A second s^es of radially spaced aper- 
tures 37, drilled or oiherwise formed at 
appropiate angles to the orifices 35 in 
each of the hzdlow aasms 31^ 32, 33 and 84, 
15 may be coosidered primarily as *' flow 
orinces " intended not so much to piodsuce 
xotatioai of the device 6 as to direct greater 
amonnts of gas into ihe casing 7 than 
would escape ihxough the main propelling 
20 orifices 35. Knally, a series of orifices 
38y formed in tile member 29, serve to 
eliminate drag " at the center of the 
bumei^ due to any degree of vacuum 
exerted afa this center by the fan action of 
25 the blades and the rush of gas into tide 
7. Since the burner unit rotates 
nozmally at hi^h speedy the gas escaping 
through the orifices 38 actually forms a 
cone rather than single jets; and this 
80 formation, added to the fan effect, assures 
very rapid mechanical miTdng of the air 
and gas. The orifices 37 may also be con- 
sidered as compensating onfices for the 
admffision of gas, in excess of the gas that 
35 wQOKld flow into the casing through the 
propelling ozifices 35, in amounts which 
would proportion the total flow of gas 
from onfioes 35, 37 and 38 to ensure proper 
combustion by the immediate mixing of 
40 this gas with the air induced to flow into 
the casing 7 by rotation of the properly 
designed air-propelling wings or fan 
blades 36, 36. 

A shield 39 is secured to the conduit 
45 '20 anrd surrounds the member 27, in such 
man Tier that any gas which leaks past the 
seal or packing between member 27 and 
tibe conduit 20 will be directed forwardly 
into iJie zone of gas and air admixture 
60 occupied by the revolving hollow arms 31, 
32, 33 and 34. 

In this 2one of admixture, the mass of 
propelled air passing lengthwise of the 
casing 7 has mangled very intimately with 
55 the gas which is isstdng in numerons rela- 
tively fine streams from the orifices 35, 37 
and 38; the numb^ and distribution or 
location of these orifices and tiie fact that 
they are carried rapidly around and 
60 around by the motion or the device 6, 
makes the zone of admixture practically 
coextensive with the cross sectional area 
of the casing 7. The intermingling of 
the two ingredientj^, air and gas, ta form 
65 the oombxt^dble -mixture takes -place in 



this zone almost instantly, and a .prac- 
tically uniform manner throoghoutj — 
being assisted and promoted not only by 
the travel in a circular path of each 
issuing gas streemi, but also W the fact 70 
that the zone of admixfcare ib being con- 
stantly traversed by the aims 31, 32, 33 
and 34 themselves. The number, ^e, 
arrangement and direction of the gas- 
dischaiiging orifices^ of tiie device 6 can be 75 
varied over a considerable range to best 
meet the reqinrement^ of different kinds 
and grades of gaseous fuels, but once these 
relations for a given fual are establMied, 
the burner can be depended upon to pro- 80 
duce invariably the desired homt^^neous 
and uniform admixture of air and gas, 
regardless of fluctuaticms in the pressure 
or amount of gaseous fuel supplied there- 
to, since the quantity of air drawn 85 
through the ca^n^ by the fan blades 36 
is always substantially proportionsd to the 
amount of gas issuing from the discharge 
orifices of device 6. 

In actual prai^tice it has been found 90 
that with our improved burner there is no 
need to make provision for any secondary 
combustion, as the mixture formed at or 
just beyond the rotating hollow arms 31, 
32, 33 and 34 bums instantly and without 95 
visible fiame, even in a cold fuamace. Due 
to this complete mixing, with attendant 
dissipation of the pressure of the gas, the 
burner operates very quietiy and with 
total elimination of furnace vibration. In 100 
the furnace the combustion mixture 
ignites and spreaids out in a fan shaped 
area, due to the great increase in volume 
on ignition, and this eliminates what is 
known as blow torch " €u^tion, which 106 
has always been present heretofore in 
fumaoes equipped with burners using 
high pressure gas. 

The burner described herein reduces 
the size of conduits sequired within the 110 
fumace room, since it is capable of bum- 
mg gas at pressure as high as any gas 
main carries;^ and may to regulated in 
accordance with variationa in such pres- 
sure. Tbfe burner also reduces the stack 116 
draft requirements over any other burner, 
Bince it makes its own forced draft, and 
it also allows for greater furnace rating 
since combustion is completed cl(»er to 
the discharge than in other bumeis^ 120 

In the modifi<^tion shown in Figures 6 
to 8 incflxBive, the conduit 20^ replaces 
the condnit 20 of the first form of tlie 
invention. The burner head 'designated 
generally by the reference numeral 41 126 
comprises a shell formed, of members 42 
and 43, "provided with cooperating ant- 
wjardly directed flanges 44 and 46 srri^ly 
secured to each other. The conduit 2(H 
is shouldered to fonn a seat for a ball bear- 180 
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iii^46, sectired. against aaid slioulder bj 

a lock nut 47. 

The inner closed end ot condiut 20 has 
a screwthieaded stud 48 projecting as:ially 
5 therefrom to form a slioulder seating the 
tall hearing 49, which is clamped against 
said shoulder by a nu'; 49\ An annular 
spacer disk 50 is secured to the outer race 
member of the bearing 49, and is pro- 

IQ vided with apertures 5i leading to a 
chamber 52 formed betxreen the disk oU 
and the end wall of shell portion 43. A 
series of apertures 53 in this end wail 
permit the escape of gas into tlie casing i . 

15 The conduit 20^ is proTided with any 
desired number o£ radial apertures o4 
leading .to the inlet side of Reaction tur- 
bine blades 55, 56, 57 and ^^j, secured in 
alternation to the cpiiduit 20^ and the 

20 shell formed by members 42 and 43 . 1 lie 
wallrf the cliamber 59 f ormed in the 
member 43 is provided with radial aper- 
tures 60 tlirough which the gas is dis- 
charged radially outward into tue 

25 easing 7* - \ 

'SS gas under pressure passing througii 

the turi^ blading, as shown in Figure 
S, causes rotation of the burner head, lo 
siidhead, as shown by Figure 6, are 
SO secured a series of radial fan or propeiUer 
blades 61, 61 and these by their rotation 
draw into iOie casing 7 the necessary 
amount of combustion-supporting air tor 
admixture with the gas discharge througii 
35 the apertures 53 and 60. The variou-i 
apertures exhaust the gas at aU angles, 
from zero to right angles relative to th« 
axis of rotation of the burner, and tijxs 
insure a tiiorough mixing of the gas witli 
40 the air of combustion drawn into tke 
casing by the propeller or fan bllades 61. 
These propellers 61 may, if desired, be 
replaced By the hollow propeller 
(Figures 9 and 10) having gas-discharg- 
45 in^ slits 63 formed therein. Where these 
h3low propellers are used, the member 
43. to which they are attached, will be 
prodded with, apertures 6.4 to permit the 
Sasto pass into the propellers for dis- 
50 charge through the slits 63. Tlus gas 
disc£irge through slits 63 promotes and 
assists in intermingling of the gas witb. 
the combustion-supporting aar, but is not 
relied upon to prodiice by reaction tHe 
65 rotation of the Sumer head. . 

It is to be understood that the mven- 
tion is not to be considered as limited to 
the specific construction and arrangement 
described herein, since it is evident that 
60 many changes may be made without 
departing from the scope of the invention 
defined bv the claim<i aopended thereto 
Ha^g now partioularly descritied anU 
ascertained the nature of my said inven- 
65 tion (as communicated to me by my 
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foreign correspondents;, and in what 
manner the same is to be performed, 1 
declare that what I claim is: — 

1. A gas burner having a casing and a 
gas-conveying conduit within said casimj, 
and including a rotatable mCTiber posi- 
tioned within said casing and means for 
drawing a current of air transversely 
through the plane of rotation of the rotat- 
able member, said member being adapted 
to discharge gas over the entire cross- 
sectional area of the air current so as to 
produce a complete and homogeneous 
mixture of gas and air throughout said 
cross-sectional area. 

2. A gas burner having a casing and a 
gas-conveying conduit within said casing, 
and inciuding a rotatable member posi- 
tioned within said casing and provideil 
with apertures connected with ?aid con- 
duit for discharging the gas into the plane 
of rotation of said member, and means 
connected to said rotatable member for 
drawing a current of air transversely 
through said plane of rotation, the aper- 
tures being arranged so as to discharge the 
gas over fiie entire eross-seetional area of 
the air current to produce a complete and 
homogeneous mixture of gas and air 
throughout said cross-sectional area. 

3. A gas burner according to claim 1 
or 2, in which the rotatable member com- 
prises a plurality- of hollow, ratlially 
extending shells eaf-h of which is i>ro- 
vided with a row of gas-dischaiging iw 
orifices extending radially outwardly from 
the conduit and'lying in a plane perpen- 
dicular to the axis of the casing. 

4. A gas burner according to claim o, 
in which each of the shedls is provided 105 
Tsdth other apertures extending substan- 
tially parallel to the axis of the casing. 

5. A gas burner according to claim 2 
or 3, in which the means for drawing air 
through the plane of rotation comprise a IIU 
plurality of fan blades positioned on the 
individuall hollow shells. 

6. A gas burner according to any one of 
claims 1 to 3, in which the rotatable mem- 
ber comprises a cylindrical body in com- 115 
niunication with and mounted to rotatii 
on the conduit, turbine blades being fixed 
in alternating annular rows to said con- 
duit and cvlindripal body respectively and 
operatinj^''!^ reaction pressure of the ga^ lUu 
to rotate the. cylindrical body on said 
conduit. 

7. A gas burner according to any one ot 
the preceding claims, in which the rot at- 
able member comprises a cup-shaped head 1-^5 
mounted on the end of the conduit and 
having a plurality of apertures arranged 
siubstxtntially parallel to the axis thereof 
to permit fifas from said conduit to be 
discharged into the space fonmed by 130 
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fh.e ( ng at the -iimer end of said 
oondmb. 

8. A ffas biiraer according to any one 
of the piBceddng daims^, in whielL the 

5 BOTixce of gas under presaore includes 
yalTe confecdled means fop introducing a 
lubricant into the gas during ife passage 
towards aaid burner. 

9. A gas bozner suhatantially as here- 



inhefoiie described and Ulnstrated in the 10 
accompanying drawings. 
Dated iiis 25th day of Pehrufitry 1939. 

For A. H. STEVEI^S, 
Stevens^ Langner, Parry & Eollinson, 

Chartered Patent Agents, 
5/9, Quallity Court, Chancery tane, 
Iioxidon, W.C.2, and at 
150, East 41st Street, New York, U.S.A. 



leamingtaii Spa: FlEmted for His Majesty's StaManery Office, Uie Ctenrier PreBg-— 1940. 
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